inoculating " poisonous matters " into the arms of the children. Passionately-worded appeals were also made to the members of the local and education authorities. As far as the writer can ascertain the protests were of little avail, since the numbers of those who were presented for testing and immunization proved eminently satisfactory. Having gained the consent of the education authority to proceed with the use of the schools, a circular explanatory of the system it was proposed to follow was circulated among the general practitioners of the city. Subsequent to that, the leaflet, together with a consent slip, were given to each scholar under the age of 10 years. The consent slip craved the signature of the parent for the application of the Schick test.
The consent slip read as follows:-I hereby give the Medical Officer of Health or his representatives permission to carry out all the following procedures should he consider them necessary for the protection of my children against diphtheria, namely: I. The Schick test. II. A course of three protective injections. III. A final Schick test and protective injection after an interval of six months.
The consents when returned were tabulated by the school staff, who added the age, name, address and previous diphtheria history of each child. This list when completed was transferred to a special book kept at the Public Health Office.
Suitable dates and hours having been arranged, the tests were carried out, the teachers again offering valuable assistance; one cleansing arms with spirit while another kept a close record of the children as they came forward in their long but orderly queues. A third teacher, when available, directed the tested children to their respective class-rooms. The following time-table, drawn out by Dr. Benson, will indicate how the work was carried on according to a well-defined time-table Day, 1st . Schick test. , 8th. First reading and first toxin-antitoxin injection.
15th. Second reading where necessary, and second toxin-antitoxin injection.
22nd. Third toxin-antitoxin injection. 29th. Final visit where necessary to complete the absenitees.
Experience proved that between 100 to 120 children could be tested within an hour. The toxin-antitoxin injection can be performed with equal rapidity. Two skilled operators, working at each school for a period of two hours, were able to cover the ground quite comfortably. Day-books were filled in at the time of testing and injection. The particulars noted therein were then transferred to a card index system kept in the Public Health Office. Care is taken to compare the indexed cards every day with the cases of diphtheria notified to the department. Full particulars are also sent to the hospital when patients are sent there. The advantage of tracing "tested " children is obvious.
An interesting commentary on the percentages of consents secured is offered by an analysis of the schools. Among the better-class children the consents returned by parents through their children varied from 86 per cent. on the one hand to 40 per cent. from those drawn from the poorer-grade schools and populations. This feature is significant and suggests the need for an intensive campaign of education and propagandism in matters pertaining to preventive medicine. In some cases where only 50 per cent. of consents were returned, a further canvas, following on the successful and proved harmlessness of the Schick test, resulted in raising the percentage to 70.
Fears of reactions and complications having been allayed, parental confidence becarne restored. The one disappointing feature of our campaign was that childrenl of pre-school age were not submitted -for treatment in the numbers expected, though a special invitation had been issued to bring children under 5 yaars-of age for protective inoculation. Doubtless the injection of children of such tender years was dreaded. We must therefore make it known to parents that there is least danger of reaction and no need for applying the Schick test among those who are between the ages of 2 and 5 years.
The result of applying the Schick test at various age-periods differed slightly when undertaken at the Edinburgh Fever Hospital by Dr. Ker and Dr. McGarrity, and by Dr. Benson among Edinburgh school-children. The social factor will always be found to account for discrepancies that may be revealed by different observers, not only in this country but also abroad. The susceptibility is invariably highest among the best grades of the social plane, and lowest among the worst, as. measured by environment. The slum child is subjected to repeated doses of diphtheria virus, and becomes more or less actively immunized, whereas the well-housed child is not exposed to the protection of infection. Among the Edinburgh school-children we had revealed to us 100 per cent. of susceptibles in one school between the ages of 1 and 5; 82'6 per cent. between 5 and 10; and 67 per cent. between 10 and 12. At none of the other schools under review did the percentage of susceptibles between 1 and 5 fall below 73 per cent., whereas between the periods of 5 and 10 the susceptibility varied from 88 per cent. to 34 per cent.
The part played by the factor of social status is illustrated by the instance of the staff of a children's hospital, where among the forty-three nurses tested between the ages of 18 and 25 the susceptibles numbered 58'1 per cent., whilst among eleven maids of the same age-periods the susceptibility was only 45 per cent. The entire medical and nursing staff, fifty-seven in number, showed a susceptibility of 49'1 per cent. Dr. O'Brien found 50'5 per cent. of susceptibles in the nursing staff of a London hospital.
The incidence of susceptibility in families had already been noticed and commented on by Dr. Zingher. Experience in Edinburgh verified the facts quoted from New York. Among 600 families tested every member in 143 instances gave negative Schick results. In 280 families every member was positive. In 126 cases the younger members gave a positive Schick result and the elders a negative one. In fiftyone instances the position was reversed between older and younger members. Thus we had 91'5 per-cent. coming under the first three categories, and only 8'5 under the last.
That an attack of diphtheria does not confer a lasting immunity was borne out in America and verified in Edinburgh, when Dr. Benson found that 48 per cent. of those who gave a history of a previous diphtheria attack yielded positive Schick reactions. That immunization with toxin-antitoxin can be confidently undertaken was evideniced by the fact that 92'6 per cent. of the school-children who were given one injection came forward to receive the other two required. A percentage of 3-4 parents refused to permit the completion of immunization.
The re-testing of school children is not called for until six months have expired since the last of the three injections of toxin-antitoxin has been administered. In order to warn parents to be prepared for the re-test the following notice was issued Re-test Notice.
By the application of the Schick test your child was found to be susceptible to diphtheria and duly received three protective injections. A sufficient interval of time has now elapsed to allow for the development of protection. Before we can state generally that the child is protected against diphtheria a final Schick test must be applied. This final test is now-to be carried out.
In one group of children ninety-two between the ages of 5 and 15, or 91'3 per cent., developed immunity to diphtheria between five and six months of immunization. Among the other eight children a fourth immunization dose was' given to seven because the re-test Schick had proved faintly positive, or moderately so, A re-test two months later yielded a negative Schick response in all seven. In another instance, out of a group of 155 children between 5 and 11 years a re-test after six months showed that only 42'6 per cent. had developed immunity. Of the eighty-nine who showed evidences of susceptibility 34'2 per cent. gave a faint Schick reaction. These were classified as borderland cases. Among thirty-six children, or 23x2 per cent., definite susceptibility still remained. At first sight the latter figures are disquieting, but Dr. Zingher has shown that immunity may be delayed in manifesting itself for twelve months, and that without administering additional protective injections.
With the foregoing experiences to guide us we now insert the proviso in the consent slips that a fourth protective dose of toxin-antitoxin may be found necessary.
Certificates have been issued on the lines suggested by Dr. Zingher and his fellowworkers. One deals with the result of the Schick test, a second certifies that protective injection has been administered and that protection against diphtheria has been proved by the Schick test. The third sets forth that three protective doses of toxin-antitoxin have been given, and that the final diphtheria protection certificate will be issued after an interval of six months, provided the child undergoes a Schick test and shows a negative Schick reaction.
The experiences of Dr. Zingher and Dr. Park, verified by our own modest effort in Edinburgh, enable one to offer some facts that may encourage an extended effort in favour of systematized immunization against diphtheria. We are now in a position to state that among children between the ages of 2 and 5 years the injection of toxin-antitoxin is a safe and harmless procedure, and can be carried out without prior application of the Schick test. Also, if we hope to secure the best results in the creation of immunity, we must concentrate on the children of pre-school ages. When the child reaches the school age it can be treated by means of the Schick intradermal injection. Among the school-children we confined our attentions to those under 10 years of age.
Much of the preliminary technique has been removed by the experiences gained. The fact that the Schick testing of children under five can be dispensed with rids us of a vast amount of clinical and clerical work.
When the Schick test is found necessary, those who are responsible for making correct readings must be possessed of previous experience, because it is of the utmost importance to place the reactions in their correct categories. Faulty readings will inevitably repercuss against us when those who have been labelled Schick-negative develop attacks of diphtheria. Such seldom happens, but cases have occurred, and when one has to admit that faulty sera or bad technique were to blame, the position of the administrative officer is made awkward. When the general practitioner can be awakened from his lethargy and can be tempted to take a keener interest in preventive medicine, he need have no dread of Schick test readings. If he does his duty by the State, and desires to secure a bulwark against diphtheria among his patients, he will make it a point to administer toxin-antitoxin to children under 5 years as a routine procedure. It is just-as necessary a step as vaccination has become. As has been said, subsequent Schick testing can be left until the child reaches the school age, when large numbers may be overtaken by specially-trained medical men and women.
For a full study of the subject of protection against diphtheria I cannot do better than refer you to the valuable reports that have been issued from time to time by Dr. Abraham Zingher, of the New York Department of Health. The reliability of the Schick test is now accepted. Over 3,000 children who had given negative Schick results were re-tested by the same observer at different periods extending over three years, and in every case a negative reaction persisted. That and other experiences led Dr. Zingher to reach the conclusion that the development of natural immunity in children between the ages of 11 to 2 years, as indicated by the Schick test, pointed to a permanent immunity. Between the ages of 6 and 9 months natural immunity is derived from the maternal placenta and is therefore only temporary. The like applies to breast-fed infants, whose supply of antitoxin antibodies is derived from " breast " milk. Infants whose mothers possess no immunity of their own are susceptible to diphtheria at birth, while those whose mothers are immune become susceptible from six to nine months after birth. An occasional child may retain its maternal immunity for twelve months. Doubtless this feature of maternal immunity explains why breast-fed infants are seldom attacked by scarlet fever. The character of the immunity produced by the injection of toxin-antitoxin is now believed to be a combination of the immunity produced by other forms of vaccination with the earlier development of a natural immunity that would have occurred in the natural course of events in the later years of life. An active immunity is developed, and, to quote Dr. Zingher:
" The tissue-cells of the individual are so sensitized,that under subsequent conditions of exposure to the ubiquitous diphtheria bacillus they readily respond by producing a fairly large supply of antitoxin. This remains more or less constant in some, is increased in others, and is diminished slightly in others."
Dr. Zingher's second report, issued in January, 1921, deals with the " Practical Application and Uses of the Schick Test." Here Dr. Zingher discusses, among other points, the factors influencing the reliability of the Schick test. These are three:
(1) The toxin used for the test must be of standard strength; (2) the technique in making the intradermal injections must be correct; (3) the interpretation of the reaction must be accurate.
Schick laid it down that the amount of toxin used for his test should be ; of a minimum lethal dose for the guinea-pig, in 01 c.c. of normal saline. Zingher prefers ;' in 02 c.c. of saline, because the amount is more easily handled and will, after injection, show a small wheal-like swelling in the skin. The weaker dilution gives as good results as the more concentrated mixture.
The technique is of great importance. Being a local one the reaction must be seen by the naked eye. Tberefore the test-fluid must be injected intradermally and not subcutaneously. To make the test, 0'2 c.c. of unheated and properly diluted toxin must be injected on the flexor surface of the forearm, 2-5 in. below the bend of the elbow, and a similar amount of heated toxin on the left forearm. To maintain a systematic plan the right arm should always be used for the test and the left for the control. In susceptible persons a definite, well-circumscribed area of redness will appear at the site of the injection within twenty-four to thirty-six hours. This redness, which at first is about the size of a sixpence, becomes more distinct within the ensuing two or three days, the reaction being at its height on the fourth or fifth day. The redness persists for a week; then it begins to fade away, leaving a brownish area of pigmentation behind it. There may be signs of definite scaling of the skin over the site of injection. The pigmentation may persist in some individuals for a period of three to four months. In older children, and especially among adults, pseudo-negative reactions may occur. These confuse the readings and they must not be confounded with positive'reactors. According to Zingher, pseudo-negative reactions indicate immunity. This form of reaction is believed to be produced by the autolysed protein of the diphtheria bacillus, which is also present in the test fluid. It is of the nature of an anaphylactic reaction. The pseudonegative appears sooner than the positive reaction and is distinct at the end of eighteen hours.
It was in 1913 that von Behring suggested a new method for actively immunizing with diphtheria toxin-antitoxin. The full details of this mixture were not fully divulged at the time. Dr. Zingher and Dr. Park, after full investigation, came to the conclusion that two standards for these mixtures must be established: (1) a standard of safety, and (2) a standard of efficiency. The standard of safety was complied with when 5 c.c. of a mixture of toxin-antitoxin injected into a guinea-pig produced local induration and late paralysis in the animal, but not acute death from diphtheria.
It was found that the standard of efficiency was more difficult to establish.
In this country we are fortunate in having a worker highly skilled in the preparation of toxin and antitoxin mixture, namely, Dr. O'Brien, of the Wellcome Research Laboratories; all our sera for carrying out the Schick test and the protection of school-children in Edinburgh have been secured from that institution.
As is now generally known, toxin-antitoxin in 1 c.c. doses is injected thrice at weekly intervals. Dr. Zingher and Dr. Park tried to reduce the injections to two in number, in the hope that the work would be simplified. Experience proved that two doses were not so effective as three. Dr. Zingher suggests: " There may also be a better antitoxin response when the injections are given two weeks apart." Before the development of active immunity can be judged, a period of six months must elapse before the Schick re-test Is made. If the re-test is positive, a second series of two or even three injections of toxin-antitoxin may be given. There are instances where, even after a second series of toxin-antitoxin injections had been administered, failure to develop immunity was demonstrated.
There is no danger of anaphylaxis, either in repeating injections or in giving toxinantitoxin.
As a result of their experiences in New York among 150,000 children in public and parochial schools, Dr. Abraham Zingher and Dr. Park felt justified in stating that active immunization against diphtheria should become as much a routine for all children between 6 months and 6 years as vaccination is against small-pox to-day. I might further hazard the opinion that when medical officers of health and local authorities in this country appreciate the safety of the procedure of protection they will not hesitate to advocate its adoption. Still further, when the huge costs incurred in isolating and treating diphtheria cases in hospital are totalled, the adoption of a system of paying medical men to administer toxin-antitoxin will have to be seriously considered. Each case of diphtheria treated in hospital costs a local authority between £15 and £20. If the injections and fee cost even 10s. for each child protected, the saving would soon become evident. The saving to the rates effected by reducing the stay of scarlet fever patients in hospital from seven to five weeks becomes appreciable when the yearly budget of expenditure is examined. One can well imagine what a large reduction could be brought about even if the numbers of diphtheria admissions could be reduced by 50 per cent. The clinician does not favour the discussion of infectious diseases from the standpoint of pounds, shillings and pence. But the administrative officer must face facts, and the facts in this case are indisputable.
It is a weak argument to offer, that the people of this country are not prepared to accept the principle of immunization against diphtheria. The man in the street is not devoid of intelligence. If he is once persuaded that the case is a good one, he will support it. That, at least, has always been my personal experience. To affirm that apathy exists on the part of the parents is begging the question. One must look for apathy in other directions. Where there is a will there is a way.
DisU88sion.-Sir WILLIAM HAMER said he desired to call attention to the New York official figures as to cases and deaths (diphtheria), which were now available for the first eleven months of 1924, so that comparison could be made between them and the corresponding figures for 1923. The cases showed increase from 7,232 to 8,741, and the deaths increase from 506 to 636. Diphtheria had been declining in New York since 1918 until this rise occurred last year. This phenomenon following upon four years of the new inoculation procedure was disquieting.
Dr. R. A. O'BRIEN expressed his admiration of the work being carried out in Edinburgh. He said that the efforts of those preparing diphtheria prophylactic were directed to increasing the efficiency of the immunization. They constantly hoped to reduce the three injections to two and finally to one, but the obstacle which had not yet been overcome was, that as the antigenic efficiency was increased so the liability of the material to cause non-specific reactions, i.e., local redness, temperature and vomiting for twenty-four or forty-eight hours, increased correspondingly. He said he was optimistic enough to hope that some day we should reach the stage at which one injection of combined diphtheria prophylactic and Dick scarlet fever toxin would be sufficient to produce satisfactory immunity against both diphtheria and scarlet fever.
Dr. S. MONCKTON COPEMAN, F.R.S., said that during a recent official visit to Edinburgh he had had an opportunity of investigating the work which forilled the subject matter of Dr. Robertson's paper; and he was glad therefore now to be able to congratulate him, and, through him, Dr. Benson, on the admirable manner in which this pioneer work was being carried out in co-operation with the various school authorities. Under the auspices of the Ministry of Health, during the past few years some thousands of children in Poor-Law institutions in London and the provinces had been Schick-tested and when necessary immunized, but, up to the present, similar work had not been carried out in public elementary schools, or in child welfare centres, except to a limited extent in the Borough of Holborn. A few higher grade preparatory and other schools had, however, been visited for the purpose of Schick-testing and immulunizing the scholars, and it was in these schools that the highest percentage of positive reactors to the Schick test had usually been met with. This condition however appeared to be not entirely, as usually stated, a matter of social status of the children examined, but to be dependent on the extent to which there had been opportunity of mlore or less continuous exposure to risk of contact with the disease, since under these conditions in a secondary school recently visited in Norfolk, for instance, the proportion of negative reactors had been found to be somewhat exceptionally high. Dr. Copeman added that when in New York a few mlonths ago, he found that practically all the children of pre-school age brought to various child-welfare centres were receiving iiniunizing inoculations against both diphtheria and scarlet fever as a matter of routine.
Sir GEORGE BUCHANAN emphasized the value of independent local initiation in epidemiological work, such as had been illustrated by Dr. Robertson. Practical local testing of methods of prevention, other than those sanctioned by tradition, was of the greatest importance to all, particularly when it was carried out with the thoroughness and courageousness which had evidently characterized the undertaking in Edinburgh. In this instance the experience already gained in the United States, and the good fortune of our being able to obtain reliable toxin and toxin-antitoxin in the way other speakers had indicated, fully justified the action taken and allowed good hopes to be entertained of its effects when in due course they could be satisfactorily appraised. Reference had been made to the recent rise in the diphtheria curve in New York; if, as he believed, the New York systemn involved an accurate register of the reactions and active immunizations of the children, we might soon expect somlething like a demonstration from this circumstance, as the recent cases could be analysed into " protected " and " unprotected " in proportion to the numbers of the two classes in the New York population. He would be glad to know the Edinburgh experience of febrile reactions and transient constitutional disturbances after active iminunization, and whether it was thought desirable to give parents any warning that they might occur. Dr. MAJOR GREENWOOD said he thought that Dr. Robertson had been wise in refraining from-1 bringing forward statistics of the results of his campaignl at the present time. Such statistics could only be incomplete, and much harm was done by the use, for propaganda, of imperfect statistics-. Such an anialysis of New York experience, as Sir George Buchanan had urged, might indeed be valuable, but, until these data were imiade available, the method should be advocated on the ground of its inherent reasonableness, not on the ground that its practical value had been statistically demonstrated. Dr. G. CLARK TROTTER said that while he could not state any personal practical experience of the actual Schick testing and immunization, he thought he could throw some light on the attitude of parents and guardians in Scotland in regard to this matter, which differed from what lhad to be faced in London. The Public Health Authorities in Scotland had this decided advartage: in the Public Health (Scotland) Act infectious disease was not defined, therefore at law the powers were the same regarding an infectious disease whether it was compulsorily notifiable or not. The only reason that in certain cases more stringent action was not taken was that advance could only be feasible in deference to public opinion. The fact of the possession of these powers gave the public health services in Scotland considerable advantage, and the people were accustomed to be thus in closer contact with the health services. Now, for example, in London the path of the health officer was not so smooth. In his opinion this was due to the multitude of officials who made visits for various purposes-including rate collectors, gas comiipany inspectors, and others. The result was that the sanitary inspector, epidemic inquiry official, or health visitor, had to be somlewhat persuasive, and even then there was a difficulty in gaining admission or obtaining information. The attitude of the people was such that they were up against considerable impediment. In Scotland this attitude was rare.
As regarded the Schick testing, he entirely agreed that it was a valuable means of finding out those who were susceptible. % With respect to the immunization, he felt that with the toxin-antitoxin they were using an unstable product, and were entirely in the hands of the firm that produced it so far as concerned the guarantee that it was in good condition and reliable. Cases had been recorded in respect of which it had been stated that the stability of the immunizing material could be adversely affected. On the other hand, it was the only method at present available; but it was a toxin-antitoxin, not a true vaccine against the bacillus. There had been as yet no satisfactory " vaccine " produced. Some considerable time ago, with a view to making the test available for any parents who iiiight apply, he had gonc into the inatter with the Medical Officer of Health of Holborn, under whom Schick testing and immunization had been carried out to a limited extent. He understood from Dr. Hutt that it was very sparsely taken advantage of. It was difficult to get any considerable number of parents to bring their children at weekly intervals for at least three or four weeks, and relatively few had taken advantage of the process. In the circumstances all that had been done in Islington was tentatively to obtain permission to a limited extent to have the process carried out should any applications be received.
The progress made in Edinburgh in introducing the preventive control of diphtheria was an outstanding event.
Fleet-Surgeon W. E. HOME, in order to relieve the anxieties of some Members of the Section living in the south, submitted that the Medical Officer of Health of Edinburgh, in his introduction of a new and thoroughly scientific preventive method, was in a much stronger position than a medical officer of health elsewhere. The Medical Faculty was the largest in the University of Edinburgh, the University a proportionately larger element in the life of a larger City than was any other University in the kingdom. Dr. Robertson had therefore had behind him more educated opinion, and before him less merely ignorant opposition than anyone would have found elsewhere. Dr. Robertson's paper was most interesting, but, like other Members who had spoken, he (the speaker) would have been glad to have heard the record of histories showing that immunizations had been followed, in fact, by protection against diphtheria.
Dr. GRAHAM FORBES said that the valuable pioneer preventive work which Dr. Robertson and Dr. Benson were carrying out in the Edinburgh schools was the first instance in Great Britain of the recognition and adoption by the education authorities of these anti-diphtheria measures. He said that during the past year he had had occasion to make inquiries as to the extent to which the use of the Schick test and immunization had developed in Great Britain. Information, very kindly forthcoming from the medical officers of health in London and twenty of the largest towns, showed that this work was mainly confined to fever hospitals and certain residential institutions, such as homes and Poor-Law schools and some private schools. From published records and the information in response to his inquiries, he estimated that in Great Britain some 20,000 individuals had been Schick tested and only about 4,000 immunized-a very small number compared with the half-million of children in New York alone who had been Schick tested and the one-third of the child population which had been immunized. In London, action by any authoritative body was at present confined to the Metropolitan Asylums Board, at whose hospitals Schick testing and immunization of the medical and nursing staff had only recently been instituted. In one only of the London boroughs-Holborn-had any definite provision so far been made to supply the public with facilities for obtaining immunization against diphtheria, namely, at the Maternity and Child Welfare Centre in Theobalds Road, where, as Dr. Hutt had informed him, during two and a half years up to the end -of 1924, 628 individuals had been Schick tested and 351 immiunized.
In some of the residential institutions, e.g., the Poor-Law Schools of Holborn and Lambeth and Dr. Barnardo's Homes, a considerable amount of work had been done by the Wellcome Research Laboratories, under the control of Dr. O'Brien and his colleagues, in providing a total of over 4,300 Schick tested and close upon 1,200 imiimunized. The results appeared to have been successful in view of the absence of further outbreaks of diphtheria. In the provinces, at Birmingham and Manchester, and to a less extent at Newcastle-upon-Tyne, Bristol and Brighton, preventive measures had been adopted in the City Fever Hospitals, and directed particularly to the staffs, with good results in the reduction of cases of diphtheria among nurses exposed to infection. The papers published by Dr. Harries and Dr. Dickinson on the Schick test as applied to patients in their hospitals were well known. In no instance, however, had the education authorities of the twenty largest towns in England and Wales taken any action up to the middle of the year 1924. The replies received from the medical officers of Edinburgh, Glasgow and Aberdeen showed that the preventive control of diphtheria in Scotland had reached a considerably more advanced stage than in England. In Edinburgh, as they had just heard, the work of Dr. Claude Ker and Dr. McGarrity in the City Fever Hospital had led Dr. Robertson and Dr. Benson in December, 1923, to obtain the consent of the Education Committee to the application of the Schick test and immunization in the schools, where the results would be awaited with much interest. In Aberdeen County Dr. J. P. Watt had started a clinic at Fraserburgh in June, 1924, and since then, up to last November, well over 2,000 children of pre-school and school age had been either tested or immunized, and parental consent had been given in over 80 per cent. of cases. In Aberdeen City clinics for preventive measures had been instituted and the work was progressing there as well as at the City Fever Hospital. In Glasgow the reply from Dr. Chalmers showed that the steps so far taken wore confined to the Fever Hospital and residential institutions, and that no action had yet been taken by the authorities as regards the schools and general population. It was obvious that London presented a very difficult problem so far as the school population was concerned, and he felt that it would be long before preventive measures were likely to be adopted on any large scale. The Maternity and Child Welfare Centres provided the most hopeful means of introduction in the way of persuading the mothers of the value of a method which promised protection to their children against a disease responsible for over 46,000 cases and over 3,700 deaths in those of pre-school and school age in London alone in the years 1920-1923. The undertaking of educational propaganda of school nlurses, teachers and all concerned in child welfare work was also very necessary before any real progress could be made.
Dr. ROBERTSON (in reply): Sir George Buchanan and Dr. Greenwood have very properly referred to the importance of reassuring data that must necessarily be held over in support of the value of immunization. I might have presented some figures to you based on our own experiences, but these obviously would not have been offerings of convincing or scientific proof. Several years must necessarily elapse before we can support with facts the methods we have been discussing. Statistical evidence is always open to criticism, especially when the data are confined to small figures and short periods of time.
Speaking of intelligence and with special reference to Dr. Monckton Copeman's generous praise of our Edinburgh efforts, it occurs to me that you in England have displayed far greater intelligence and foresight in the co-ordination of your public health and school medical services than we have shown in Scotland in this respect. .
The school medical officers in Edinburgh simply folded their arms and looked on at our testing and immunizing work, thereby adopting an attitude of what might be termed passive assistance. They were with us in spirit, but it " was not their job." We were compelled to denude our hospitals of their residents for the time being to enable us to carry on our work. And all this because the school and public health medical services in Scotland are things apart. I take leave to say that the work of prevention would have been of much more importance to the child than some of the routine inspections to which it is often subjected.
Reactions were few, and when they did occur were mainly of the local variety, though now and again a temperature did cause parental alarm. It was a very significant feature that among the better grade scholars any reactions that occurred were mllinimized rather than exaggerated, whereas among the poorer classes temporary sickness or feverishness was made the pretext for abstention from school. We avoided reactions by confining our activities to children under 10 years of age. It is in institutions, among nurses and adults, that reactions are to be expected.
